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Effect of Ca(NOs)2 on phyecological character istics in Casuarina equisetif olia

cutting seedlings under NaCl stress
L ANG Jie, YAN ChongLing’, L | Yu-Hong, ZHAN G Rui-Feng, ZHU Zhu (School & L ife Science, X iamen
U niversity, 361005, China). Acta Ecologica Sinica, 2004, 24(5): 1073 1077,
Abstract: A regulation effect of calcium nitrate on clone seedlings of Casuarina equisetif olia under N aCl stresswasmade in
pots, with wo N aCl concentrationsof 10g, 20gN aCl/kgil and three Ca(NO3s)2 concentrationsof 0. 7g, 1.4g, 2.1g Ca* /kg
wil, and treatmentsw ith pureN aCl w ithout Ca(NO3)2 as control Each pot w asw atered regpectively with 1L corregponding
salt olution every 6 days To avoid too high stress causing the death of seedlings, the salt of each treatment w as added into
each pot in 30 days regectively, there were five pots in each treatment The proline content, biomass, the activities of
superoxide disnutase (SOD) and peroxidase (POD) of the seedlings in different expermentsw ere determ ined and calculated
after 60 days

U nder N aCl stress and regulation effect of calcium nitrate, the activities of cell defense enzymes, lipid peroxidation and
accun ulation of osnolyte of Casuarina equisetif olia seedlingsw ere analyzed and differences betw een treatmentsw ere compared
The experimental results show ed that undermidN aCl stress (10%oN aCl concentration) and calcium effect, the soluble protein
content raised slow ly with the increasing of Ca® concentration, the antioxidant enzymes activities of SOD POD had smilar
trend in the plants, both of them took a trend of increasing firstly then decreasingw ith the increasing of Ca* concentration,
the highest activities appeared when Ca®* concentration was 0. 7g/kg in il At the sane tine, malondialdehyde (MDA )
content decreased firstly then increasing, show ing the dissmilar trend to the activitiesof SOD and POD. But theM DA content
in the plants with regulation effect of Ca (NOs)2 was lower than the control, which mplied that the menbrane lipid
peroxidation and oxidative injure lightened Free proline accunulation with calciun treatment was higher than that of the
oontrol (under 10%oN aCl treatment). To Casuarina equisetif olia seedling under high N aCl stress (10 %oN aCl concentration ),
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the proper Ca®* concentrationw as 0. 7g/kg =il

The result show ed therew as no significant difference betw een treatmentsB (0. 7g 1.4g 2. 1gCa® + 20gN aCl/g wil) and
treamentA (0.7g 1.4g 2.1gCa* + 10g NaCl/g oil). Compared with the seedlings under mid N aCl stress, the regulation
effect of Ca(NOs)2 on the Casuarina equisetifolia seedling under high NaCl stress (20 %o N aCl concentration ) was not
significant A Il the physiological characteristics of seedling under high N aCl stress (10%o N aCl) w ere low er than those of mid
N aCl stress (20%o N aCl). The biomass and the activitiesof SOD, POD and free proline content of the plants under 20%oN aCl
treatments increased a little as the increasing of Ca(NOs) 2 concentration U nder Ca®* 1. 4g/kg treatment, activitiesof SOD and
POD w ere the highest, regectively. Butwhen Ca®* concentration rose to 2. 1g/kg, the characteristics such as the biomass,
activities of SOD and POD and proline content were the lowest, and MDA oontent was increasing It mplied that the
antioxidative enzymesw ere danaged by high salt stress, © the process of scavenging oxygen free radicals was slow er and
active oxygen w as accumulated in cells

A1l results indicated that proper Ca® concentration could be selected to enhance the salt tolerance abilities of Casuarina
equisetif olia cutting seedlings, but a high Ca® concentration would exacerbate salt stress and aggravate the damage of
Casuarina equisetif olia seedlings under N aCl stress
Key words N aCl stress antioxidant enzymes proline; regulation effects
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' ¢ Table 1 Concentrations of NaCl and Ca*" treatments in the
, Ca(NOs3)2: 4HO NaCl 5 exper ments
30d , , NaCl (g/kg) ca* (g/kg)
, 60d T reatment N aCl concentration Ca?" concentration
0 ( Control) 10 0
1 10 a7
A
2 10 14
1.2 3 10 21
8 0 ( Control) 20 0
, 60d ’ B 1 20 a7
2 20 14
3 20 21




5 :CalNO3)2 NaCl 1075
62.5mmolL  3%PVP (pH7.8) 4 10500% g 15min, MDA)
(0D), (POD) 3]
MDA) (umol/mg FW) Ohkava (TBARS) ¥
(0D) (U /mg protein) NBT =, NBT 50%
u
POD el 0.0010D , U /(min- mg protein)
(mg/g AW ) G-250 n
(proline) (ug/g FW) 0.3g , (el
1.3 M icrosft Excel
2
2.1 caNOs3)2 NeClI
2.2.1 caNO3s)> NaCl 1 : NaCl (10g/kg)
, 0.7g ca* /kg , 60d
4.0an, 21%; , ,
NaCl (20g/kg) , 1 20g/kgN &Cl ,
, NaCl 50%, 1.4gca® /kg
, 18%
2.2.2 CcalNOs)z2 NaCl
2 , NaCl N aCl ,
N aCl : ,
351
20 E 0.16 -
5 B 2 0.14|
st HE o}
Eo0 % g orof
o= Q L
15 ¥ 3 0.08
i =
# 5| —#—10gNaCl —m—20gNaCl = & 002 | —® 108NaCl  —E—20gNaCl
0 L - - ! 35 ’ 0 I 1 I ]
0 0.7 14 2.1 3 0 0.7 1.4 2.1
Ca?* concentration (g/kg) Ca?* concentration (g/kg)
1 NeCl 2 NaCl

Fig 1 Effect of Ca®* on height of Casurina cutting seedlings under

N aCl stress
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Fig 2 Effect of Ca?* on wluble protein contents on Casurina

cutting seedlings under N aCl stress
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Fig 3 Effect of Ca?* on MDA oontents of Casurina cutting
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seedlings under N aCl stress
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Fig 5 Effect of Ca®* on POD activities of Casurina cutting

seedlings under N aCl stress
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